Abstract Due to the overwhelming international evidence that stock prices drop by less than the dividend paid on ex-dividend days, the ex-dividend day anomaly is considered a stylized fact. Two main approaches have emerged to explain this empirical regularity: the tax-clientele hypothesis and the microstructure of financial markets. Although the most widely accepted explanation for this fact relies on taxes, the ex-dividend day anomaly has been reported even in countries where
Introduction
Under perfect capital markets, the price of a share should drop by exactly the dividend per share paid on ex-dividend days. Nevertheless, researchers consistently report that prices fall by less than the dividend per share paid. The results are similar across countries and do not depend on the period investigated. This behavior constitutes an empirical regularity of stock returns that has been defined as the ex-dividend day anomaly. In a pioneer investigation with a small sample of companies quoted in the New York Stock Exchange, Campbell and Beranek (1955) reported that stock prices adjusted by less than the dividend paid. They observed that prices dropped on average by 90% of the dividend paid on ex-dividend dates. The authors, however, did not offer any explanation for this anomalous behavior. Later, Elton and Gruber (1970) proposed a tax-clientele explanation for their similar finding that stock prices dropped on average by 77.7% of the dividend paid. The authors suggested that, since dividends were usually taxed at higher rates than capital gains, the drop of the stock price should be smaller than the dividend paid to make investors indifferent between selling the stock cum-dividend and holding the stock, obtaining the dividend, and selling the stock ex-dividend. The greater the difference between dividends and capital gains tax rates, the smaller the price drop should be. In addition, the authors found that as the stock dividend yield increased, so did the price adjustment expressed as a percentage of the dividend per share. Such behavior supported their proposed tax-the market microstructure approach, Frank and Jagannathan (1998) argued that because the collection and reinvestment of dividends was annoying, small investors would hardly buy securities immediately before ex-dividend days, but rather would do so afterwards. Thus, those investors who have already decided to buy a dividend--paying stock will postpone the operation until the ex-dividend date. In the same way, those investors who want to sell a stock will do so before this date. Accordingly, most transactions will occur at the bid price before the ex-dividend date and at the ask price later. As a result, stock prices will drop by less than the dividend paid. Kadapakkam's (2000) results reporting ex-dividend price drops near one after the introduction of electronic settlement in Hong Kong support Frank and Jagannathan's hypothesis. More recently, Jakob and Ma (2004) find that, contrary to Bali and Hite's hypothesis, after eliminating price discreteness the ex-dividend day anomaly strengthens. They also report that around ex-dividend dates bid prices fell by more than ask prices, supporting Frank and Jagannathan's hypothesis.
More than thirty years ago, Black (1976) acknowledged that the harder we looked at the dividend picture, the more it seemed like a puzzle. In spite of the numerous papers that have investigated the issue, three decades later Bhattacharyya (2007, p. 4) states: "Despite decades of study, we have yet to completely understand the factors that influence dividend policy and the manner in which these factors interact." Our paper investigates the ex-dividend day anomaly in the Spanish stock market after the 2006 tax reform. It contributes to the extant literature in various ways. Firstly, our period of investigation includes a homogeneous neutral tax regime for dividends and capital gains, therefore allowing for a direct test of the tax-clientele hypothesis. Since dividends and capital gains have been and still are usually taxed at different rates worldwide, papers investigating the issue under tax neutrality are relatively scarce. Secondly, unlike most previous investigations using the traditional Brown and Warner (1980) event studies methodology, we propose a random coefficient model with panel data observations. The advantages of this approach will be discussed in Section 3. Finally, contrary to the well-established body of empirical research, including previous investigations available for the Spanish market, we do not find the ex-dividend day anomaly in the Spanish stock market. Nevertheless, the fact that previous evidence refers to periods where capital gains enjoyed important tax advantages, emphasizes the importance of taxes for explaining the ex-dividend day anomaly.
The remainder of the paper is as follows. Section 2 summarizes the Spanish tax system for dividends and capital gains after the 2006 tax reform. In Section 3, we present our proposed methodology and our sample and dataset. The results are reported and discussed in Section 4. Finally, the last section presents our main conclusions.
Spanish Taxation of Dividends and Capital Gains
The last reform of the Spanish tax system for dividends and capital gains was enacted in Ley 35/2006, de 28 de noviembre. Its main purpose was to minimize tax--induced distortions of investment decisions. Accordingly, investment returns after taxes should preserve the pre-tax scheme. Under the new tax system, dividends and capital gains are taxed at a fixed 18% rate at the Impuesto sobre la Renta de las Per-sonas Físicas (IRPF), the main personal tax in Spain. Before the reform, capital gains generated in periods longer than one year were taxed at a fixed 15% rate, while capital gains generated in a one-year period or less were taxed at the investor marginal tax rate. On the other hand, dividends were taxed at the investor marginal tax rate, although there was a deduction for double taxation consisting in 40% of the dividend received multiplied by 1.4. After the reform, this deduction was substituted by a linear exemption of the first €1,500 of dividends. Thus, wealthy investors with big portfolios currently enjoy lower benefits for double taxation compensation than small investors. In the current situation, for investors already receiving more than €1,500 in dividends, the marginal €1 return will have the same €0.18 tax impact independently of whether it is obtained as dividends or capital gains, with the obvious difference that dividends are subject to a withholding tax. On the other hand, for those investors receiving less than €1,500 in dividends, the marginal €1 return will have no tax impact if it is obtained as dividends and a €0.18 impact if it is obtained as capital gains.
In addition to the IRPF, corporations subject to the Impuesto sobre el Beneficio de las Sociedades (IS) enjoy deductions to compensate them for the double taxation of dividends. These are generally established as 50% of the dividends received, but can reach 100% under certain conditions. In the last situation, the double taxation of dividends would be completely eliminated. Although the 2006 Spanish tax reform modified the IS by lowering the general tax rate from 35% to 30%, it does not affect the deductions for double taxation of dividends.
Therefore, although the reform has increased the neutrality of the tax system in the firm's dividend policy, those investors receiving dividends of less than €1,500, as well as corporations, will probably prefer dividends over capital gains, while the rest of investors will probably prefer capital gains.
Next, we discuss the empirical evidence available for the Spanish case prior to the 2006 reform. From a general perspective, De Andrés et al. (2001) discuss the distortions in stock prices induced by tax reforms in Spain. Santesmases (1982) , Ruiz and Espitia (1996) , and Lechón et al. (1998 Lechón et al. ( ) investigated the periods 1978 Lechón et al. ( -80, 1980 Lechón et al. ( -92, and 1994 . In all three cases, the authors report less than one hundred percent price adjustments. The authors explain this result in terms of the tax advantage of capital gains compared with dividends that prevailed in their periods of investigation. According to Carbajo (1991) , the Spanish tax system had traditionally encouraged capital gains over dividends. This was a result of the non-existence of withholding taxes for capital gains, which favored situations of fraud, and also of unlimited compensation of capital losses with ordinary income. The latter was particularly appealing for high-income individuals subject to high marginal tax rates. This situation continued throughout the 1990s. As an example, until the 1998 tax reform, capital gains on quoted stocks generated in at least five years were tax exempt in the IRPF. Therefore, in previous research of the Spanish stock market, the tax disadvantage of dividends compared with capital gains encouraged an ex-dividend day anomaly consisting of positive abnormal returns on ex-dividend days.
Methodology
In subsections 3.1 and 3.2 we present our proposed model and the sample and dataset used in the investigation, respectively.
Model
The dominant and almost exclusive approach to investigating the ex-dividend day anomaly follows the classical Brown and Warner (1980) event study methodology, with abnormal returns defined as:
where AR jt is the abnormal return on security j on day t; jt R and mt R are the returns on security j and a weighted stock market index, respectively, on day t; and j α and j β are estimated for firm j using the market model. After estimating the daily average abnormal returns for each firm in the sample, the average abnormal return on day t for the whole sample is calculated as:
Average abnormal returns are calculated for each day of the event window, a period around the ex-dividend day, and finally the significance level of the average abnormal return on the day of the event is tested.
In a comprehensive methodological paper, Kothary and Warner (2007, p. 8) stated: "Even the most cursory perusal of event studies done over the past 30 years reveals a striking fact: the basic statistical format of event studies has not changed over time […. ] The key focus is still on measuring the sample securities' mean and cumulative mean abnormal return around the time of an event." The authors highlighted various potential problems associated with this methodology, some of them related to the assumptions concerning the statistical properties of the abnormal return measures.
In this paper, we investigate the ex-dividend day anomaly from a different approach. We propose a market model with three dummy variables accounting for dividend payments, as defined by equation (3):
As noted by MacKinlay (1997) , although other multifactor models have been proposed, generally the gains from employing multifactor models are limited. The reason for these limited gains is the empirical fact that the marginal explanatory power of additional factors to the market factor is small. Consistently with the approach usually followed in the literature, the effects of other factors in the ex-dividend day anomaly, such as the dividend yield, will be addressed by splitting the sample into subsamples formed according to the factor whose influence we want to analyze.
Our dataset has both a cross-sectional and a temporal dimension. In this case, the estimation using panel data models offers potentially important advantages over the traditional pool regression estimation, which ignores the panel data nature of the observation and thus the heterogeneity across panel units. One of the crucial issues within panel data analysis is the way in which differences in behavior across individuals and/or time periods not captured by the explanatory variables should be modeled. The model represented by equation (3) attributes the heterogeneity across individuals and/or over time to omitted variables that can be individually time-invariant (variables with different values for different individuals but constant over time for any given individual) and/or period individual-invariant (variables that are constant for all the individuals in any given period but that change over time). The different families of panel data models differ in the way they treat heterogeneity. On the one hand, fixed effects models allow each cross-sectional unit to have its own constant term while the slope estimates are constrained across units, allowing the unobserved individual effects to be correlated with the independent variables. On the other hand, if the individual effects are uncorrelated with the included variables, random effects models are more suitable since they assume the individual specific constant term to be randomly distributed across cross-sectional units (Greene, 2007) . However, both fixed and random effects models will assume no parameter variations across firms, that is, the same slopes for all the companies in the sample. Nevertheless, in the model expressed by equation (3) the assumption of constant slopes across individuals seems unrealistic since it requires that all the companies in the sample show the same level of systemic risk, therefore implying their returns will have the same sensitivity to market movements. The fact that our dataset is formed by companies belonging to different economic sectors, with different cost structures, sizes, debt levels, etc., makes it difficult to assume that all the companies in the sample will show the same sensitivity to market movements. Therefore, fixed as well as random effects models, both assuming no parameter variation across firms, would not be appropriate in this case. However, random coefficient models do not assume a constant coefficient vector relating the dependent and independent variables, since they treat the parameters as a realization, for each individual, of a stochastic process. Following Swamy and Tavlas (2001) , the random coefficient model relaxes not only the constant coefficient assumption, but also three other strong assumptions usually made by econometric researchers: 1. the true functional form of the relationship between the dependent and independent variables is known; 2. omitted variables, measured by the error term, have zero mean and are independent of the explanatory variables, and 3. there are no measurement errors.
The model to be finally estimated is given by expression (4).
The difference between expressions (3) and (4) is that the latter allows parameter variation across firms. In order to check the stability of the results across our sample of stocks, after the estimation of equation (4) for the whole sample using the random coefficient model the model will be re-estimated using the seemingly unrelated regression equations (SURE) estimation method. Following Greene (2007) , the SURE approach is particularly suitable for estimating our model since it allows us to account for correlation of the error term across securities.
As we discussed in the previous section, Elton and Gruber (1970) and other researchers since them have reported that high dividend yield stocks tend to show higher price adjustment than their low dividend counterparts. Accordingly, we classified the stocks in our sample in quartiles according to dividend yield. Next, equation (4) will be re-estimated for each dividend yield quartile. 
Sample and Dataset
Our stock sample is formed by the cash dividend paying constituents of the IBEX--35 index at the end of the research period. With the exception of Iberdrola Renovables, all the IBEX-35 constituents paid cash dividends during the period of investigation. Therefore, our dataset is formed by 34 companies. These companies made 187 cash dividend payments during the observation period. Table 1 presents some descriptive statistics about the continuous variables in equation (4). The reported negative average returns are due to the fall of stock markets worldwide caused by the subprime mortgage crisis.
As a first step to account for abnormal returns on ex-dividend days, we performed the non-parametric Mann-Whitney test of differences of medians to the variable jt R . This test is almost identical to the t-test of differences of means, but does not assume a normal distribution. According to the results of the Mann-Whitney test, we do not observe a significant difference between returns on ex-dividend days compared to ordinary days.
Results
The Mann-Whitney test suggested that ex-dividend day returns were not different from the returns on other days. The estimation of the proposed model confirms this preliminary result. Equation (4) was estimated using Swamy's random coefficient model with generalized least squares. Table 2 shows the estimates of the model with values in parentheses. The table also provides a significance Chi-square test for the whole model. As discussed in Section 3, we expect stocks in our sample to show different sensitivities to the explanatory variables in the model. Therefore, once the random coefficient model was estimated, we tested whether the panel-specific coefficients differ significantly across panels. Following Poi (2003) , in Swamy's random--coefficients model, under the null hypothesis (H 0 ),
the test statistic is distributed as a Chi-Square with ( 1) k p − degrees of freedom, with p being the number of panels and k the number of parameters specific to panel i. As can be seen in Table 3 , the null hypothesis (H 0 ) is rejected, thus supporting our choice to use a random coefficient model.
As shown by Table 2 , the only explanatory variable with an associated coefficient significantly different from zero is mt R . None of the three dummy variables accounting for dividend payments shows associated coefficients statistically significant at the required levels. Therefore, stock price adjustments on ex-dividend days are not significantly different from the dividend paid. This result indicates that the ex--dividend day anomaly, widely documented across stock markets worldwide, is not observed in the Spanish stock market after the 2006 tax reform. Our result, is somewhat surprising given the overwhelming empirical evidence supporting less than perfect price adjustment on ex-dividend days. As we discussed in section 2, prior research in the Spanish stock market has often reported the ex-dividend day anomaly. Accordingly, if the different taxation of dividends and capital gains were the cause of the ex-dividend day anomaly, in the current situation of tax neutrality after the 2006 reform we should not expect such an anomaly to occur. Therefore, our findings are consistent with previous evidence available for the Spanish market, supporting a tax explanation for the ex-dividend day anomaly. As discussed in Section 2, although the main purpose of the Spanish tax reform in 2006 was to achieve tax neutrality, the tax exemption for the first €1,500 in dividends for individual investors, the fact that dividends are subject to withholding taxes, and the deductions for double dividend taxation for corporations, make this neutrality imperfect. Naranjo et al. (2000) warned against the assumption that there is one investor tax clientele that determines the ex-dividend day return, suggesting a tax heterogeneity explanation for ex-dividend day returns. Since market participants show different tax profiles, the ex-day return may more properly be viewed as a result of the interaction between investors with different tax-induced valuations on dividends and capital gains. Accordingly, in the Spanish case those investors with small portfolios should show a preference for dividends over capital gains (since the first €1,500 in dividends is tax exempt, while this is not the case for capital gains). Corporations, on the other hand, should also show a preference for dividends over capital gains, since they enjoy important tax deductions to avoid the double taxation of dividends. Finally, other investors should prefer capital gains to dividends as only dividends are subject to withholding taxes. Depending on which group of investors prevails, we could observe ex-dividend day returns to be abnormally positive, negative or insignificant. Therefore, our results could also be interpreted in this sense. There are different groups of investors with different preferences for dividends and capital gains, but since none of them clearly prevails, the result we finally observe is that returns on ex-dividend days are not significantly different from returns on other days. However, further research is needed, including the examination of trading volumes and trans- action costs by investor type, to more exhaustively support the tax heterogeneity hypothesis in the Spanish stock market.
To assess the robustness of our results to outlier values, we re-estimated equation (4) after excluding 0.5% of the observations with the highest absolute estimation errors. The results, not reported, remain largely unchanged.
We re-estimated our proposed model using the SURE approach. In Table 4 we show the coefficients of the explanatory variables and the coefficient of determination R 2 . The coefficient associated with R mt is statistically significant at the 1% level in all 34 equations. The large variability in the estimated coefficients and R 2 values across stocks supports our decision to use a random coefficient approach. Only in 4 of the 34 companies studied do we observe ex-dividend day returns that were significantly different from returns on other days -in Criteria and Telefonica at the 5% level, while in Telecinco and Cintra at the 1% level. Further, the sign of the effect is positive for Criteria, Telefonica, and Cintra, while negative for Telecinco. Regarding the day before and after the ex-dividend day, we observe significant effects in only two companies for each day: BBVA and Telefonica for the day before dividend payments, and Red Electrica and Arcelor Mittal for the day after.
Following Elton and Gruber (1970) , and many other researchers since, high yield stocks are expected to show stronger abnormal returns on ex-dividend dates than lower yield stocks due to a tax-clientele issue. However, under similar taxation for dividends and capital gains, we should not expect different behavior for the two types of firms. According to our results from the SURE estimation, we do not expect our findings to depend on the company payout ratio. Therefore, we split our sample into quartiles according to the stock dividend yield and re-estimated equation (4) for each quartile using a random coefficient model. The results are reported in Table 5 . As expected, no ex-dividend day anomaly is observed for any of the quartiles.
Conclusions
Over the past 40 years, researchers investigating the ex-dividend day behavior of stock prices have found that prices tend to fall by less than the dividend paid. Although there is no general consensus regarding the determinants of this abnormal behavior, the anomaly itself is accepted as a stylized fact. Since we do not observe this anomaly in the Spanish stock market, we are in a somewhat ironic position. While other authors make efforts to develop theories to explain why the price only partially adjusts to dividend payments, we have to explain why this anomaly has not occurred.
Since the most widely accepted explanation of the ex-dividend day anomaly relies on taxes, major changes in national tax schemes offer important opportunities to advance the research into this anomaly. In the Spanish tax system, capital gains had traditionally enjoyed better treatment than dividends. Consistently with the tax--clientele hypothesis, the empirical evidence available for the Spanish stock market has supported an ex-dividend day anomaly. The 2006 tax reform, establishing the same tax rate for dividends and capital gains, offers an appealing scenario to investigate the ex-dividend day anomaly. If the cause of the reported positive abnormal returns on ex-dividend days previous to the 2006 tax reform was taxes, after the reform the ex-dividend day anomaly should disappear. Therefore, consistently with this explanation, we do not observe abnormal returns associated with ex-dividend days after the 2006 tax reform. In addition, our results are robust to the stock dividend yield.
Although, our main interest was to investigate stock returns on ex-dividend days, our model also accounts for the behavior of returns the day before and after the dividend payment in order to capture anomalous behavior around dividend payments. Consistently with the results reported for ex-dividend days, we do not observe abnormal returns the day before or after dividend payments.
A natural extension of our research would be to test our proposed model before the 2006 tax reform. Consistently with our discussion in section 3 and with previous research available for the Spanish case, we would expect to report positive abnormal returns associated with ex-dividend dates. This would allow for the assessment of the robustness of the results according to the model choice.
